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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

• If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)IE Responsive to communication(s) filed on 22 July 2003 . 
2a)D This action is FINAL. 2b)[3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [3 Claim(s) tj_ is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) KI Claim(s) 1^7 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 22 July 2003 is/are: a)l3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) S Notice of References Cited (PTO-892) 
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Detailed Action 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 

that form the basis for the rejections under this section made in this Office action' 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-7 are rejected under 35 U.S.C. 102(b) as being anticiapted by Kim 
(llffliSlJor Moon et al. (&&M$M 

The claimed invention is directed to a phase shift mask comprising a quartz 
substrate which includes an etch depth that corresponds to a 180 phase shift; and a 
patted 
correspond 

And wherein the pattern comprises an attenuated film, 
^diwherein t^ 
^dia method compn 
thereon having a thickness which corresponds to at least one of a 0 and 360 degree 

phase; :$ptfiLX£ibli : 1 : ls|jpL<SL: ^'fcfGTEilili^^i ['iilice : icHuL a2^±f2^ : | : itio 1 1 ieLecR 1 ^fcli : ss.ife: loo^fcir^s]^ isllsF 1 4io : !^L[ : 0 

KMiteach^ mask, 
c6rni^ 

which is tr^spatfent with respect to exposure light. 
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forming a material film having a light shielding function on the phase shifter 

film;; 



semitransparent phase shifter pattern by etching the semitransparent phase shifter 
ffimfo^ mask;! 

forming a transparent phase shifting groove by etching the transparent 
substrate; usm 

pattern as an; etching mask>jt^(& 

fvtrtherp^ter 

pattern. 

iAiid^wl^ 
comprises 

carbon^ an 

And wherein the step of forming a material film having a light shielding 

fuhcti^^^ 

^ftetidii H^tb: i a : Imateniaii i ebte d; &om : tH e : gibti ji cbiisis tiiig ; (if ttit dmium: ; (G i^) v 
iuffiiMitt M$ I and; MoSi ; 

i^dwheieih 
coiiift^^ 
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exposure light passing through the transparent phase shifting groove and that 
passing through 

2S0:idegrees^ 

where^ 

Mppn;^ mask 
haymgmder ph 

the steps of : forming a radiation-blocking layer on a phase shift mask substrate; 
forming a photoresist layer ;pn thei rachation-blockm 
of the phptM 
photoresist la^ 

dose such that the second portions of the photoresist layer are wider than the first 

pttfftoM:^ 

photoresist^ mask,;tp;th^^ 

radMfrph^ 

$ecphd ^0*tw 

apiertures^bgn 

fornnhghbn-p maski$tibsfc^^ 
etching; the iphaisei shift maskisi^iste^ 
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produce phase shifting trenches m the phase shift mask substrate that are wider 



than the non-phase shifting openings in the phase shift mask substrate. 



Moon et al also teach (col 5, lines 16-23) referring to FIG. 3, a radiation (e g 



example, quartz* to a predetermined thickness by depositing chrome, chrome oxide, 

orMoSii:^ 



ra<ftatiqn^ 
ra&atton;^^ 



predetermined thickness 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-7 are rejected under 35 U.S.C. 102(e) as being anticipated by Tsai et 



Tsai et al. teach a method of fabricating a phase-shifting masklfbriuse^l 



light) blocking layer 320 is formed on a phase shift mask substrate 310, for 




al. (6,458,495) or Kalk (6,780,548). 




transparen 
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layer on said substrate, using a first etch to remove said opaque layer in said first 

r^bii;ijmd|sm 

region by reducing said substrate to a second thickness such that light at said 
wayelen^ in phase by 180 degrees 

r^a^eitbh^ 
vtidt&;i^ 
widthii^ 
secqtidr^ 

abso^erq^ 
siifj^ 

usxi^y in a gr 
itichid^ 

wafer stepper. Oxygen (O) is included towards the lower surface to improve 
adhg$i6a tot^ 

metals, such as Tungsten (W), metal silicides, such as Molybdenum Silicide (MoSi); 

K^k:te^h£^ mask, the method 

eQni^ 

transmissive portion, the etched substrate having a first refractive index; 
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absorber layer, the transmission balancing layer having a second refractive index 



greaterit^ 



least one wavelength comprising an etched transparent substrate 



wherein the substrate has a first refractive index and the transmission 



b^ahcing layerlhas 



Kalk also teaches that in some embodiments, the optical absorbers may be a 
partially transmissive material, such as molybdenum sihcide (MoSi), which has a 
tr^smi^^ 



Any inquiry concerning this communication or earlier communications from 
the Examiner should be directed to Stephen Rosasco whose telephone number is 
(571) 272-1389. The Examiner can normally be reached Monday-Friday, from 8:00 
AM to 4^30 PM. The Examiner's supervisor, Mark Huff, can be reached on (571) 
272-1385. The fax phone number for the organization where this application or 
proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http7/pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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